Complete amino acid sequencing and immunoaffinity clean-up can facilitate screening of various chemical modifications on human serum albumin.
This manuscript describes a simple and practical strategy for screening of various chemical modifications of human serum albumin (HSA). Serum albumin is the most abundant blood plasma protein in humans (HSA, 66.5 kDa, t1/2 = 19 d), constituting about 60 % of total proteins. Therefore, it is believed to be the main target of chemical stresses during physiological events such as increased oxidative stress from the degenerative diseases of aging, and higher glucose stress in diabetes mellitus. Consequently, chemical modifications can provide significant information about these biological events. In this study, a complete and robust sequencing method was attained by the peptide mass fingerprinting (PMF) technique using two different complementary proteases (trypsin and Glu-C) and matrix-assisted laser desorption ionization-time of flight/mass spectrometry (MALDI-TOF/MS) in both positive and negative ionization modes. Using this strategy, several modified peptides, 12 oxidations, 25 glycations, 6 lipoxidations, and 5 nitrations have been identified on HSA treated with chemical reactions in vitro. Combined with immunoaffinity clean-up, this method was able to detect in vivo chemical modifications of HSA and found oxidized Trp(214) and glycated Lys(525) in healthy human plasma.